In vitro antitumor potential of 4-BPRE, a butyryl aminophenyl ester of retinoic acid: role of the butyryl group.
Retinoic acid (RA) and sodium butyrate (NaB) have been implicated in the regulation of growth and differentiation in various cancer cells. To produce an agent with the properties of both RA and NaB, a butyryl aminophenyl ester of RA (4-BPRE) was synthesized. The agent was compared with an aminophenyl ester devoid of the butyryl group (4-APRE) for antitumor potential in vitro. Like RA, 4-hydroxyphenyl retinamide (4-HPR) and 4-APRE, 4-BPRE was an active ligand for all three subtypes of RAR, but not for RXR, as determined by transcription assays in COS-1 cells. In addition, regardless of the butyryl group, 4-BPRE actively suppressed c-Jun transcriptional activity, which may result in reduced expression of matrix metalloproteinases (MMP-1 and MMP-2), and effectively inhibited HCT116 cell invasion into Matrigel. In these respects, 4-BPRE is similar to 4-APRE, and even to RA and 4-HPR. However, our results showed that in HCT116 colon and A549 lung cancer cells, 4-BPRE was much more cytotoxic than RA and 4-APRE, and was also more cytotoxic than 4-HPR, which is the most cytotoxic retinoid derivative under clinical investigation. Subsequent assays using DAPI staining, DNA fragmentation, and FACS analysis suggested that the cytotoxic effect of 4-BPRE is mediated by apoptosis in HCT116 cells. Moreover, 4-BPRE inhibited histone deacetylase (HDAC) activity to some degree, although inhibition was less than that induced by the known HDAC inhibitors TSA and NaB. These results suggest that 4-BPRE could be a promising antitumor retinoid with both NaB activity and RA function.